Abstract: Content and Cross Validity of the Todai Health Index Depression Scale in Relation to the Center for Epidemiologic Studies Depression Scale and the Zung Self-rating Depression Scale: Tomoyuki KAWADA, et al. Department of Public Health, Gunma University School of Medicine-The validity of the Todai Health Index (THI) depression scale was tested with outpatient data by comparing with a clinical diagnosis based on the DSM III-R criteria of major depression. The cross validity of the Japanese versions of the CES-D score and SDS index were also tested in comparison with the THI scale scores of survey data from Japanese female students. The main results obtained were as follows: 1) The sensitivity, specificity, positive predictive value and negative predictive value of the THI depression scale were 0.91, 0.84, 0.86 and 0.89, respectively, and were satisfactory for identifying clinical cases of depression. 2) The CES-D score and the SDS index showed a high correlation with the THI scale scores, especially with the depression scale of THI. The coefficients of correlation for the THI depression scale and the CES-D score or SDS index were 0.727 and 0.715, respectively. The partial coefficients of correlation for the THI depression scale and the CES-D score or SDS index, when the variances of all other scale scores of the THI were kept constant, were 0.528 and 0.536, respectively. 3) Factor analysis was used to compare SDS and CES-D with 12 THI scales. SDS was related mainly to the psychological complaints and partly related to the physical symptoms. The results indicate that the THI depression scale is valid for use not only in epidemiological surveys but also in monitoring the severity of the depressive state. (J Occup Health 1999; 41: 154-159) 
During the past few decades rapid changes have taken place in health care systems, and effective methods have been developed for prevention 1) . In industrialized societies, the social environment has become more complicated. Many people are faced with stressful circumstances and psychological problems, which are now recognized as a major public health issue.
A lot of studies have been conducted on the mental health and psychological distress of the general population in Western countries. A number of measurements for these studies have been developed and validated. These instruments are divided into two types: self-administered questionnaires and semi-structured interviews. Despite some problems with methods, self-rating has been used in psychiatric epidemiology surveys and mental health surveys. Many inventory-type measurements of a depressive state have been developed, two of which have been used the most frequently-the Zung Self-rating Depression Scale (SDS) 2) and the Center for Epidemiologic Studies Depression Scale (CES-D) 3) . In Japan, studies in this area are not as common as in Western countries. One reason is that there have been no conventional measures for this purpose in Japan. Although the Cornell Medical Index (CMI) 4) and the Todai (University of Tokyo) Health Index (THI) 5) are regarded as applicable to such surveys 6) , the use of these instruments has been difficult because they contain more than one hundred items. Another reason is many Japanese researchers have doubted the validity and reliability of these kinds of instruments. A questionnaire developed in a foreign country should be translated, evaluated and its validity confirmed. The translation should also be verified. The cut-off value for the questionnaire has not been validated for Japanese patients.
An advantage of a self-administered questionnaire is
Journal of Occupational Health
patients' complaints can be systematically collected so that the physician can fully understand the patient's medical condition. Communication between the doctor and patient can proceed smoothly in a limited amount of time.
The THI depression scale consists of 10 items, which is smaller than any other depression scale. Furthermore, THI was originally made for Japanese people, so that there was no translation problem. These are the main reasons for the adoption of THI. In this report, we have examined the validity of the depression scale score of the THI by comparing it to the clinical diagnosis. That is, the ability to distinguish between moderate or severe depression and mild depression in outpatients was examined. We also explored the application of conventional measurements developed in Western countries to a Japanese population survey based on data obtained from students. The cross validity of CES-D and SDS in the Japanese version is reported based on an examination of the relationships between these instruments and THI as a test battery.
Methods

Subjects and survey method
I) 64 subjects were selected from among outpatients who had visited a psychiatric clinic at general hospitals in Nagano and Gunma prefectures and were diagnosed with major depression by DSM-III-R 7) . The enumeration survey period ranged from July 1991 to March 1992. There were 20 men and 44 women, and the average ages (with range in parenthesis) were 47.8 (29-74) and 52.7 (19-77) years old, respectively. Outpatients who had depression symptoms accompanied by shizophrenia or other psychiatric diseases were excluded. Patients who had recovered or had mild depressive symptoms were classified into "group A", while those with moderate or severe depressive symptoms were classified into "group B". Three psychiatrists independently diagnosed them in the first survey period according to the criteria for severity of the current state of depression. A semistructured interview was conducted. The THI depression scale was checked at that time. About three fourths of the patients were first time patients. The treatment periods were less than one year and there were no inpatients.
II) A total of 161 female nursing students aged 19-22 years were asked to complete three self-rating questionnaires (THI, CES-D, and SDS). The surveys were carried out in 1991, 1993 and 1994.
Measurements
I) The subjects were asked to fill out an easy questionnaire consisting of 10 items (THI depression scale, see Appendix) before examination. The scale scores were calculated by summing up the responses ranging from 1 to 3. The investigation period was from September 1991 to May 1992. A physician helped the patients read the questions if they could not answer by themselves.
II) The SDS scale has 20 items selected to represent the major mental and partially physical symptoms of depression 2) . The four possible responses to the first 10 questions in the SDS scale were weighted 1 for "none" to 4 for "always". The remaining 10 positive items were scored in reverse. After summing up the scores, the sum was multiplied by 1.25 to give the SDS index. A cut-off point of 49/50 was recommended. The SDS can distinguish depressed patients from normal controls 8) . The psychometric properties of the scale in Japanese have also been reported 9, 10) . The CES-D was developed by the U.S. National Institute of Mental Health as a tool intended to identify the group being "at high risk" of depression in an epidemiologic study 3) . The scale has 20 items selected to represent the major symptoms of clinical depression, taken mainly from Zung's depression scale 2) . The four possible responses to each of the 20 questions in the CES-D scale were weighted 0 for "rarely or none of the time" to 3 for "most or all of the time". The four positive items, numbers 4, 8, 12, and 16, are scored in reverse. A score above 15 indicates a high level of depressive symptoms 3) . Shima et al. 11) tested the reliability and validity of the Japanese version of the CES-D and found it to be satisfactory. In a comparison of 200 depressive patients and 200 normal adults, it has been reported that the scale had 88.2% sensitivity and 84.8% specificity. The recommended cut-off point was 15/16, the same as that used in the U.S. test.
The THI was developed as a general health questionnaire with the objective of replacing the CMI, which is widely used in Japan 5, 6) . The THI has 130 items, each of which has three possible responses: (1) "often", (2) "sometimes", and (3) "hardly ever or never". The THI has 12 scales constructed on the basis of the results of factor analysis of 191 items, and it has three discriminant function (DF) values for estimating the inclination or disposition toward psychosomatics 12) , neurosis and schizophrenia 13) . Each respondent is evaluated according to the scale scores by summing up the response values. The discriminant powers of the DF values for psychosomatic disease and neurosis are represented by correct screening proportions of 81.7% and 78.8%, respectively 12, 13) .
Data Analyses
I) The mean of the THI depression scale score was calculated for each clinical diagnosis. Discriminant analysis was applied to determine the cut-off points.
II) The 12 scale scores and three DF values of the THI, CES-D, and SDS scores were calculated for each subject. The DF values of the THI were calculated by using the equations of Aoki et al. 5) Pearson's product-moment coefficients of correlation for the scores were calculated to examine the relationships between the two questionnaires and the THI.
A principal component analysis with varimax rotation was performed for the THI scales, the CES-D scale and the SDS index to examine the factor structure. The criterion was about 0.400 tentatively for a scale to be regarded as a significant factor loading.
The analyses were performed with SPSS for Windows (ver. 6.1.3).
Results
I) 10 men and 21 women were classified into group A according to the criterion of DSM-III-R. The remaining 10 men and 23 women made up group B. The mean and standard deviation of the scale scores of the depressive state in group A were 14.2 ± 3.46 in men and 16.6 ± 5.19 in women, respectively, and 25.3 ± 2.79 in men and 25.0 ± 3.03 in women in group B, respectively (Table1). There were no differences in the THI scale score according to sex or physician, so further analyses were conducted by pooling the data.
The distribution and relationship between a clinical diagnosis of depression and the THI depression scale score are shown in Fig. 1 and Table 2 . The distribution was bimodal and this tendency was the same for each doctor. The cut-off value of the THI depression scale to II) The mean and standard deviation of the scores are presented in Table 3 . There were no differences in the mean values in the present study or the results of the THI in 364 female students aged 18 to 23 14) , except for three scales and two DF-values: "many physical symptoms", "mental instability", "depressive state", "psychosomatic disease" and "neurosis". The mean values in this study were significantly smaller than those presented by Ambe. The percentage of subjects with a DF value above 0 was 16.8 for psychosomatic disease and 8.1 for neurosis. The percentage of subjects with CES-D, SDS, and THI depression scale scores above the cut-off values were 28, 27.3 and 5.6, respectively.
The coefficients of correlation for the THI score and the CES-D or SDS scores are shown in Table 4 . All of the coefficients of correlation reached a significance level of p<0.01 except F5 of the CES-D (p<0.05). The coefficients of correlation for CES-D and the SDS with the THI scales were almost the same.
The partial coefficients of correlation between the THI scale and the CES-D or SDS scores were calculated while keeping constant the variances of all the other THI scale scores. The results obtained are as follows: the CES-D and SDS exhibited significant partial coefficients of corre1ation, 0.528 and 0.536 respectively, for the THI depression scale at p<0.001. The CES-D showed significant partial coefficients of corre1ation for "many physical symptoms", "lie scale" and "nervousness" at p<0.05. The SDS demonstrated significant partial coefficients of corre1ation for "many physical symptoms", "eye and skin complaints" and "irregularity of daily life" (p<0.05, p<0.05 and p<0.01, respectively).
A principal factor analysis comparing all pairs of the 12 scales of the THI with the CES-D and the SDS scores Table 3 . Factor loading with values around and above 0.400 were surrounded. Abbreviations are listed in Table 3 .
yielded two factors before the eigenvalue fell below 1.0. Varimax rotations were carried out ( Table 5 ). The THI scales were divided into two factors: the scales for psychological conditions and those for physical conditions. The "lie scale" and "aggressiveness" had negative loading. The CES-D had higher loading for the psychological factor than the physical factor, although the physical factor loading was over 0.300. The SDS exhibited significant loading for both the psychological and physical factors.
Discussion
Many questionnaires have been developed as screening tools for depression, and SDS and CES-D has been widely used in several situations 15) . In Japan, the validity of SDS was verified in a workplace 16) , but some questions were included which were not easy for Japanese people to answer, such as on friendship with the opposite sex. The THI depression scale consists of only 10 items and was originally designed for Japanese people. Although the THI depression scale is regarded as reliable and having satisfactory internal consistency 17) , because it has not been used to discriminate between different levels of depression, we have used THI to check the validity of monitoring depression by making use of clinically diagnosed depression. The sensitivity and specificity of the depression determined by THI were higher than by SDS 16) , and it is concluded that the THI depression scale is valid or effective for identifying depression.
The THI scale consists of items for both psychological and physical symptoms, since it was developed as a general health questionnaire with the purpose of replacing CMI. In contrast, CES-D and SDS were developed to detect subjects in a depressive state 3, 8, 18) . The aspects measured by CES-D and SDS are therefore somewhat different from those of THI. If the Japanese versions of CES-D and SDS preserve the fundamental nature of their original versions, they can be useful for the measurement of moods or symptoms related to the depressive state. As THI also includes a scale for the depressive state, we examined the relationships between THI and CES-D or SDS.
All of the coefficients of correlation for the THI scales and the CES-D score or SDS index were significant. The coefficients of correlation for the THI depression scale score were over 0.700. The DF values for neurosis were also high (over 0.600). The CES-D and SDS scales consist mainly of psychological items, so it is natural that they are more consistent and exhibit a tendency toward neurosis rather than psychosomatic disease.
The SDS score consists of psychological and physical items. Even though the factor loading of the psychological factor was larger than that of the physical factor, SDS demonstrated significant psychological and physical factors, which were different from CES-D.
Some limitations in the use of these types of questionnaires should be noted since they were not intended to be clinical diagnostic tools. Kawakami and Koizumi 16) have stated that practical screening strategies for the early detection of clinical psychiatric cases should be devised. More than 80% of the subjects with an SDS index of 51 or above were not classified as cases of depression on the basis of their screening for depression. Because the aspects measured by these instruments are dependent on self-awareness, the scores may be influenced by feeling or by the subject's attitude toward the test.
